Electron transport in cytochromes P-450 by covalent switching.
The mechanism of electron transfer in cytochrome P-450cam is presented in terms of a covalent switching mechanism. We present a model of putidaredoxin built by homology, which helps explain protein-protein interactions. The mechanism is general enough to account for the genetic variations found in the superfamily of cytochromes P-450. The detail should assist in the design of novel P-450 inhibitors and may have wider implications. The sequence analysis supports our protein model, and highlights the role of cystein and aromatic residues in electron-transport mechanisms. Eukaryotic cytochromes P-450 appear to have evolved their own intramolecular tryptophan electron-transfer mediator, unlike prokaryotic P. putida P-450cam, which still relies upon the C-terminal tryptophan of its attendant electron-transport protein, putidaredoxin. On this basis our protein model is capable of rationalizing the transfer of electrons from NADH to the active site of P-450. At the electronic level the covalent switching that transfers pairs of electrons not only provides a plausible mechanism, but may also have ramifications in a wider context.